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42. flNew) A method for forming conducting structures separated by 

gaps on a substrate comprising: 

providing\ substrate and a wiring line layer above the substrate; 

forming a first antireflective coating above the wiring line layer; 

forming a ca\ layer above the first antireflective coating, wherein the cap 
layer and the first antireflective coating have different dielectric constants; 

etching through\portions of the first antireflective coating, a portion of the 
cap layer and a portiony the wiring line layer to form wiring lines separated by 
gaps; and 

depositing a dielectric material within the gaps between the wiring lines 
using a plasma based process having both an etching component and a 
deposition component. 

43. (New) The methdd of claim 42, wherein the first antireflective 
coating absorbs portions of radiation applied during a lithographic process and 
the cap layer creates destructive interference with portions of radiation applied 
during the lithographic process. Vy) 

44. (New) The method of claim 42, wherein the cap layer cap layer 
also functions as a mask during the etching process. 

45 (New) The method of clairtn 42, wherein an additional portion of 
the cap layer is etched during the plasma\based process. 

46 (New) The method of claim 42, further comprising forming a 
surface layer between the substrate and theWiring line layer. 

47 (New) The method of claim 42,Vurther comprising the step of 
removing the cap layer before depositing a dielectric material within the gaps. 

48. (New) The method of claim 42, wherein portions of the cap layer 
are removed and portions of the cap layer act as^a mask during the etching of 
the first antireflective coating and the wiring line laVer. 

49. (New) The method of claim 42, whereNn after etching each wiring 
line has a portion of the cap layer thereon, the portiolji of a cap layer on each 
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wiring line having a cross-sec\iopal shape selected from the group consisting of 
a rectangle, a triangle, trapezoi^and a rectangle having its upper corners 
etched away. \ 

S£i I 5P ( New ) A method for formin g conducting structures separated by 
gaps on substrate comprising: 

providing a substrate and a wiring line layer above the substrate; 
forming^ cap layer above the wiring line layer; 

etching through a portion of the cap layer and portions of the wiring line 
layer to form wiring lines separated by gaps, the wiring lines having a remaining 
portion of the cap layer thereon; and 

depositing a dieJectric material to substantially fill the gaps between the 
wiring lines, said dielecW material including a layer formed by high density 
plasma chemical vapor deposition. 

51 . (New) The method of claim 50, wherein the cap layer is used as 
a hard mask during etching of the wiring line layer. 

52. (New) The method of claim 50, wherein the cap layer comprises 
an antireflective coating. 

53. (New) The method of claim 50, wherein portions of the cap layer 
are partially etched during the deposition of a dielectric material using high 
density plasma chemical vapor deposition. 

54. (New) he method of claim 50, wherein the cap layer comprises a 
material selected from the grou^ consisting of a silicon material and an 
oxynitride material. 

55. (New) The method of claim 50, wherein the remaining portion of 
the cap layer on at least one wiring line has a rectangular shape in cross section 

56. (New) The method of claim 50, wherein the remaining portion of 
the cap layer on at least one wiring line has a trapezoidal shape in cross section 

57. (New) The method of claim 56, wherein the trapezoidal shape 
includes top and bottom surfaces parallel to one another and side surfaces that 
extend inwardly from the bottom surface to the top surface. 
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58. (New) The method of claim 50, wherein the remaining portion of 
the cap layer on at least one wiring line has a triangular shape in cross section. 

59. (New) The method of claim 50, wherein the remaining portion of 
the cap layer on at least one\iring line has, in cross section, a rectangular 
shape having its corners etchedVaway. 

60. (New) The method of claim 50, wherein the remaining portion of 
the cap layer is partially etched and redeposited into the gaps during the high 
density plasma chemical vapor deposition process. 

C^jl m . (New) A method of forming conducting structures separated by 
gapl fille\j with dielectrict material, comprising the steps of: 

providing a substrate containing silicon, the substrate having a surface; 
forming a surface layer comprising at least one material selected from 
the group consisting of titanium nitride, titanium silicide and a titanium-tungsten 
alloy, the surface layer disposed on the substrate surface. 

forming ahnetal wiring layer on the surface layer, the metal wiring layer 

having an upper surface; 

forming a proactive layer comprising at least one material selected from 
the group consisting oXtitanium nitride, titanium silicide and a titanium-tungsten 
alloy, the protective layeV disposed on the upper surface of the metal wiring 
layer, the protective layenaaving a top surface; 

forming a cap layer comprising at least one material selected from the 
group consisting of an oxide, V nitride, a silicon -rich oxide, and an oxynitride, 
the cap layer disposed on the too surface of the protective layer; 

forming a patterned photofesist layer above the cap layer, said 
patterned photoresist layer covering selected portions of the cap layer and 
exposing other portions of the cap layer; 

etching the cap layer, the protective layer and the metal wiring layer to 
form the conductive structures separately gaps; and 

forming a layer of high density plasma chemical vapor deposition 
(HDPCVD) dielectric material within the gap\ 
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